Complementary expression of glutamine synthetase and carbamoylphosphate synthetase I in ornithine carbamoyltransferase-deficient mouse liver (spf-ash mouse).
Glutamine synthetase and carbamoylphosphate synthetase I expression was examined immunohistochemically in livers of spf-ash homozygous and hemizygous mice, in which one of the urea cycle enzymes (ornithine carbamoyltransferase) is deficient and hyperammonemic disorders are obvious. In the mutant adult mouse liver, only hepatocytes lining central veins expressed glutamine synthetase. In contrast, other hepatocytes expressed carbamoylphosphate synthetase I but not glutamine synthetase. This complementary expression pattern is similar to that seen in wild-type mouse liver. In the liver of mutant young mice, which showed severe retarded growth and abnormal hair and skin development, the developmental expression pattern of both enzymes was also similar to that of the corresponding wild-type liver. However, suppression of carbamoylphosphate synthetase I expression in the pericentral hepatocytes occurred later in the mutant than in wild-type liver. These results show that high plasma concentrations of ammonium ions, which are one of the substrates for both the enzymes, do not change their complementary expression. Instead they support the idea that factor(s) associated with central veins rather than humoral factors direct pericentral hepatocytes to express glutamine synthetase and to suppress carbamoylphosphate synthetase I expression.